.
In the indirect method, the death rates for all males are applied to the population of the particular occupation, to obtain expected deaths, which are related to the deaths observed. Thus from Kerridge pointed out that the standard error of the inverse S.M.R. is generally -greater than that of the conventional ratios (see Appendix for demonstration), and so it might be thought that the differences between the inverse S.M.R. and the others were explained in this way. In Table 2 , the S.M.R.s both for Hewers and Getters and for Other Coalminers are given, together with their standard errors calculated on the usual assumption that the variance of the number of deaths in any one age group of the particular occupation is equal to the number of deaths.
Here it can be seen that the standard errors of the inverse S.M.R.s are indeed the highest but that they are not sufficiently high to account for the difference of over 20 points in the S.M.R.s for Hewers and * Kerridge (1959) has pointed out that, although his method was developed independently, it had been published previously in America (Doering and Forbes, 1939 Let the death rate in one age group in a particular occupation, expressed as a percentage of the death rate in the same age group in the population of all males, be called 0. For Hewers and Getters, the values of the Os are obtained from Table 1 by dividing the figures of column (7) by those of column (4), and multiplying by 100, to give (100 x 1-79 . 1-38 =) 130, etc.; for Other Coalminers from column (10) and column (4) to give (100 x 1-67 . 1-38 =) 121, etc. These values are given in columns (6) and (9) of Table 3 below.
In the Appendix it is shown that each of the three methods is equivalent to obtaining a weighted average of the Os. Table 3 also gives the weights for the S.M.R.s of Hewers and Getters and of Other Coalminers (obtained from the material of Table 1 ).
The weightings of the Os for the direct method are by the deaths amongst all males, in the age groups, which are given in column (3) of Table 3 . It can be seen that over half the weight (53-8%) is given to the 0 for the oldest group, and another quarter of the weight (27-3%) to the 0 for the next oldest group. These S.M.R.s therefore reflect the mortality experience of the oldest men and take practically no account of that of younger men. Since the Os for the two oldest groups of Hewers and Getters, for example, are considerably higher than those for the younger groups, this leads to bias. Similarly, with Other Coalminers, there is a bias in the opposite direction.
For the indirect method, the weightings of the Os are by the expected deaths in the occupations which are given in columns (5) and (8). It so happens that these distributions are similar to those of column (3) and therefore the same effects are observed and the S.M.R.s calculated by the two conventional methods are closely similar; in other occupations the distributions of expected deaths by age may be rather different, but normally by far the greatest weights will be given to the Os for the oldest groups.
For the inverse method, the weightings are by the age distributions of the populations in the occupations, which are given in columns (4) and (7) respectively. These distributions differ appreciably, but are both much more evenly spread over the age groups than are the deaths. Thus for each occupation the Os get comparatively equal weight and the S.M.R. lies more or less in the middle of the range of Os.
A fourth method, which does not appear to have been discussed before, suggests itself. In this the Os are weighted by the age distribution of all males as given in column (2). It is calculated by multiplying the population of all males in each age group by the ratios of the death rates and dividing by the total population of all males. Thus, from Table 1 , for Hewers and Getters, the figures of column (2) are multiplied by those of column (7) and divided by those of column (3) Benjamin, 1959) have been found suitable for some purposes. They are not considered here partly because they do not appear to have any major advantages for occupational comparisons but mainly in view of the conclusions of this study.
Reliability of the Measures
The standard errors given in Table 2 The S.M.R.s calculated by the two conventional methods will be essentially different from those calculated by the two newer methods unless either the age distributions of the deaths and of the population are similar or all the values of 6 for one occupation are similar. The first of these situations used to arise when the population was much younger and the variation in death rates with ages much less marked: in 1851, these two factors operated to such an extent that the weights for use in the direct method would have been 11-8%, 20-9 %, 21-0 %, 21-9 % and 24-4 %. That the second of these situations arises only seldom is illustrated in Table 4 . This gives the values of 0, taken from the Decennial Supplement (Registrar-General, 1958b) for all 22 occupational groups which had at least 50 deaths recorded in each age group (servicemen and policemen were not considered).
It can be seen that for most occupational groups the values of 0 vary markedly with age: in only two groups is the range of the Os less than 10 and in just over a half of the occupations there are Os both below and above 100. It is of interest that in many occupations there is a pronounced age gradient.
Discussion
The present concept of occupational mortality is subject to fundamental objections which arise over selection and retirement; (see, for example, Reid (1959) ). Any arduous job can only be performed by fit men and it seems inherently likely that such men, in their youth, will have more favourable mortality experience than men who are not fit enough to carry out such heavy work. Similarly, the more arduous the job the earlier men must retire from it; coal-face work, for example, cannot be carried on at the same pace as formerly by men of over, say, 45. Such men may be employed in some lighter occupation, after retiring from their arduous work, until they die, and there is clearly a possible temptation both to these men when they complete Census schedules and to their widows registering their deaths, to record their earlier main occupation. That this led to serious inaccuracy in the assessment of mortality in mining occupations in 1951 has been shown by Heasman, Liddell, and Reid (1958) . From their material it was clear that the greatest distortions occurred amongst the oldest age groups.* It is thus clear that to assess occupational mortality by giving almost the entire weight to these groups will often lead to unreliable comparisons. Thus there is an important argument against the use of the conventional methods of standardization. The two newer methods (inverse and "new") are both better from this point of view. As in the "new"1 method the weights are determined by the age distribution in the population for all males and hence are standard for each occupation, the S.M.R.s obtained in this way are to be preferred to inverse S.M.R.s. The choice of method may, however, be governed largely by what information is available; for example, Kerridge (1958) -(,x)= 1; Z(OO) = I.
The ratios of the death rates (ri) in the particular occupation to the death rates for all males in the same age groups (R1) are Ai. It is these values, expressed as percentages, which are quoted in columns (6) and (9) of Table 3 Kerridge, 1958) that (a) the number of deaths in each age group of the particular occupation is distributed with variance equal to mean and independently of the number of deaths in the other age groups and (b) the other terms (Pi, pi 
